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IN THE CLAIMS 

Please amend the claims as follows: 

1 . (currently ametjded) A computer implemented method in a simulation of a physical 
system, wherein the system is described by a first set of simultaneous linear algebraic equations 
and is simulated by a second system described by a second set of simultaneous linear algebraic 
equations, each of said eqiiations being of a form: 

euX] + eaX2 + eaXi + ...+ emXr = hi 
wherein X; are unknowns, ^,J are coefficients, and 6, are quantities, said coe£5cients and quantities 
being known algebraic expressions, said method comprising the steps of: 

aLiteratively eliminating said unknowns from each of said sets of simultaneous linear 
algebraic equations^ uiitil each of aaid equations ai-c in a fo r m: 

wh uL in h aiid >\ are algcbiaic cxpreaaiona, mid (1;2) uidi c oic one of gaid jets tlwt paid 

^■■ n ^ ;^ , n i n frnm ^ lierein Ce r tain variables in the coefficiente and the quantities bj of 

ffyr. ^ an equation are m jsed to a po sitive integer power u. and step includes the following 
snbsteps for each "f the equations: 

an arranging those certain va riables sn u inatancea of tjia variables, each instance 
bein p raised to a power of 1 and all the instances being multil>lied together; 

821 arranging expressions of such an e quation resulting from substep al") in a form 

<unitarvoperator><operand><operatQi><ooerand > <operatorxoperand>, where the 

unitary operator is either + or and each o perator is one of -»-. -. or *. including inserted a 
n pitflrv operator in front of the expression if an «^pression does not already commence 

the unitarv operator: 

ay\ removing brackets of expressions of such an equation resultmg from subatep 
a2V hv performing operations to render brackets supe rfluous, includinp multiplying terms 
inside and outside brackets, and discarding resu lting superfluous brackets; 

34^^ substituting operators of e:^pression s of such an equation resulting from 
ffubstep a3V wherein the substituting of the oper a tors substitutes all + Operators \vith a 
strip s +1 * and all - operators with a string -1*: 
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a S^ convert p ff piimerical terms of exp Tf- ysions of such an equation resultinR froffi 
^hste p a4-) into «ri fiv pnnential f o rmat .funsicned numberlerg-sienirVTi^jpned e^pQnent^, 
^«hP.rP.iti e fe-signirunsi p"^H exnonentl for a numerical tgrm represents a guafltity 10 . 
r^i<=pH to power re-sig T^ lf n pf^^gned exD on e nt ] m u i ti plje d by a numbCT ^epresented jay 
[..n.^pn^H nnmherl. si ich that .runsig r ed numberlefe-siCTlfunsigned g^^POne^l equal s 
t^,^. ^ nm^cal term. lxms i^ ^.A numherl being an n-digjted numl?er COmpr»?>inp only digits, 
^ hpm p a prefixed int ^ R^r greater t h an 0. Fe-sicnl being a siRn pf the exponent, [unsigned 
pif^pnnent l being an m-dicited number, m bf ir^ p a prefixed integer greater than 0; 

a6;) sorting o perands of te r; mH in expressions of such an equation rgS^Uing frpm 
c!..h.rtpp A'i y wherein the sorting of t^e operands arranges the opftrands intp asoet^diag 
order according t 9 a certain s tandardized value sequence.; 

a?^ combining terms of expressions o f such an equation resulting from substga 
art) Viavin p matchi n g variable-groups, wherei n t h e co mbini ng of the tepns includes 
r.omhinin p the matching varia ble-group terms into a single term; and 

a« ) rearranging terms of expressions of such an e quation resulting from substep 
a7>. wherein the rearranginp of the term s arranges the terms into an ascending ordei 
according to value.s of their rfespective varif ihle-proups. wherein substeps al^ througb a&) 
reducing such an equ ation to a form: 

wherein L and r, are algebraic expressions, and ^( 1 indicate one of said sets that said 
equation is derived from; and 
JjXcomparing, for each of said unknowns, a firsLproduct (/«)i*(r,)2 and as^ondproduct 
(/„)2*('-/)i, wherein the first product is an algebraic e xpression and the second tMfOduPt is an 
algebraic expression, and w herein if said products match for aU said unknowns said second set of 
simultaneous linear algebraic equations is equivalent to the first set of simultaneous Imear 
= algebraic equations? and thereby is determined to be a proper representation of the physical 
syste m, wherein the eliminating said unknowns in step al enables the comparing m step b) to 
determine if the products match without determining numerical value s for the unknowns and 
without pe rforming a matrix inversion. 
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2. (currently amended) The computer implemented method according to claim 1 , said 
method further including the initial steps of: 

recasting said algebraic expressions into a form of one or more token pairs arranged 

I sequentiaUy in a string, each said token pair comprising an operator followed by an operand^rao^ 
reducing aaid s U iwfeit iu ucc e rdanee v / ith a set of predetermined aimpllfying mles to obtain 

ic duccd cxprcaaions; an d 

wherein said eliminating s tep at reduces the -^tr ^nps to the form a..), x,= (r>h is uu fo f m&d 
m . said reduced strings in accordance with a set of predetermined operations. 

3. (cuirently amended) The method according to claim 2, wherein the ^ucing of the strings 
the form n. {i. x,= fr, M Ald sim p lify iJHM rulcfl comprises performing the step* of: 

arranging the token pairs into subgroups.t 

ar t aftging th^ operand toUcnp in ouch a aubg io up in a ceitnin o r der, thereby p r oducin g 

oi'dcred o pe rando ? 

f eductng the o r de r ed operands by consolidating one or m o re constants and eliminating 

variables o f opposite effect to form reduced subg i' oups; and 

eonsolidnting o ne o r more multiple instances of siroilar subgroup3, to produec a f cduccd 

4. (currently amended) A computationaJ apparatus for use in simulating a physical system, 
wherein the system is described by a first set of simultaneous linear algebraic equations and is 
simulated by a second system described by a second set of simultaneous linear algebraic 
equations, each of said equations being ofain^fhe fonti: 

wherein xj are imknowns, e^j are coefficients, and are quantities, said coefficients and quantities 
being known algebraic expressions, said apparatus comprising: 

eliminating means for iterativcly eliminating said unknowns from each of said sets of 
simultaneoxis linear algebraic equations ^ ujitil each of said equa t ions arc in a foiro * 
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I li I I i .1 ■ .' i^. ^ whprein certain variables in the coeffic ients gii ffld the quantities b; of 

I ^urh an eq uation flfe raised to a positive integ er rower u, and th^ ?Um i natinp meaji? include s: 

an first arrp ri Fing means for arrangin g th^ge certain variables as u instances of the 
variahlfts. each instance being raised to a cower o f 1 and all the instances being multiplied 



a2-> second arranging means for g r yanfrinp expressions of such an equation fron^ 
the first airang ^n^ ent means in a form <uni t arvoperator><onerand><ODerator><operaffd> 
<operatorXoperand>. where the unit ary operator is cither + or -, and each QPeratQf is 
one of +. pr *. including inserted a unitary opera tor in front of tha expression if an 
expression does not alrea dy commence the unitary Operator; 

a.l't removing means for removin g brackets of expressions of such an egyation 
from the second arranging means, bv performing operations to render brackets 
su perfluous, including muj t fplvinff terms inside and outside brackets, and discarding 
resulting su peirJPuQus brackets: 

a41 substituting means for suhstimting ope rators of expressions of such an 
eqiiation from the removing means, wher ein the substituting of the operators substitutes 
all + operators with a strin g +1 * and all - operators with a string -1*; 

a51 converting means for converting numerical terms of expressions of such an 
equation from the substituting means into an exponentia l format .lunsigned 
numberlele-signlfunsign ed exponent], wherein efe-signlFunsigned exDonentI for a 
numerical term represents a quantity 1 0 raised to a power fe-signllunsiened exponent! 
multiplied bv a number represented bv .[unsi gned number], such that .funsiened 
pumberjere-signlfunsigned exponent] equals the n umerical term, [unsigned number] 
being an n-digited number comprising only digits, n being a prefixed integer greater than 
0. Fe-sien] being a sien of the exponent, [unsigned exponent] being an m-dieited number. 
m being a prefixed integer greater than 0: 

_ a6) sorting means for sorting operands of terms i n expressions of such an equation 
fr o m the converting means, wherein die sortin p of the operands arranges the operands 
into ascending order according to a certain st andardized value .sequence: 



together: 
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I a?^ con il?i ning means fnr combinin p terms of expressions of such an equation 

! from the sortinp n^ f ans havin g matching variable-groups, wherein thg PQ^bininff of the 

I f^rms includes ^nmhinine the matching variable-group tetm,5 IntO ft term; and 

I aH') third rearrangipp means for rearranging t^rjn'i of expressions of such an 

] ^ nation fmm tii^ rnmhining m eans, wherein the rearranging of the terms arrai^Reg the 

tPrms into an asce nHin p order acc ording to values of their reSPggt i ve variable-RTpups, 
wherein substfp<! aH through fl^'t reduce such an equation to a form: 

wherein /» and r- are algebrai c expressions and not solely numerical values, and fr=f 
i ^riir.ate one o f ^^H ^^ts that said equation is derived from; 

and 

comparing m eans for comparing, for each of said unknowns, a iksLproduct (/,i)i*(r/)2 and a 
second p roduct (I„)z*(r,)u wherein the fi r st product is an algebraic expression and the second 
product is an aioebraic expression, and w herein if said products match for all said unknowns said 
second set of simultaneous linear algebraic equations is equivalent equivalent to the first set of 
simvdtaneous linear algebraic equations; and thereby is a proper representation of the physical 
syste m, wherein the eliminating sa id unknowns hv the eliminating means enables the comparing 
means to determine if the products match wi thout determining numerical values for the 
unknowns and with out performing a matrix inversion. 

5. (currently amended) The computational apparatus according to claim 4, said apparatus 
further including: 

means for recasting said algebraic expressions into a form of one or more token pairs 
arranged sequentially in a string, each said token pair comprising an operator followed by an 
operandij-aftd- 

mcans for reducing said sU-ings i n accordance with a act of predetermined simplifying rules 
to obtain reduced exp r ess i ons; and 

wherein said eliminating m ean s fot eliminating op e r ates on aoid fcdueed stringsj 
strings to the form dahXi^ (rAti n accordance with a set of predetermined operations. 
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6. (currently amended) The apparatus according to claim 5, wherein thr reducing Qf 
.tiip frs to the f nrm ^■ ^). X. = (^h cotnprise s imd Ui ii miatme t ri^uo^ pcrfem» ll ic predetermined 

o pcrotiono o f: 

arranging the token pairs into subgroups^t 

^u ^ anging the opc r ood tokeno iii i^ujuh a aubg jio up in a certain u rdcr, thereby p r oducing 

o rdered opcrat^ds ; 

reducing tlie ordered opcrand a hy eouiBolidathig one or more constapta and c iluninating 
v ai - iables of opp oaitc cflfcct to fo r m Tcduecd aubg r oupa; and 

tui u o iidating ou c o r more mulliplL instaneeo of sLimlar aubgi - oupa, to produce a reduced 

I string. 

7, (currently amended) A computer program product carried by a storage medium, the 
computer program product being for use in a simulation of a physical system, wherein the system 
is described by a first set of simultaneous linear algebraic equations and is simulated by a second 
system described by a second set of simultaneous linear algebraic equations, each of said 
equations being of a form: 

wherein xj are unknowns, e^j are coefficients, and b, are quantities, said coefficients and quantities 
being known algebraic expressions, said computer program product comprising: 

apL eliminating program element for iteratively eliminating said unknowns from each of 
said sets of simultaneous linear algebraic equations ^ until each of ^d equat i ons m - c in a fo r m : 

(ln)icX, ^ (f ^ 

wherein and r, ai^e algebraic e ;<pr cssion3, and / e ^( 1;2) indicate one of said sets that said 
.nqnsitinn U Hf> ri vQd from t w herein ce r tain variables in the coefficients en and the quantities bi gf 
such an equation are raised to a positive integer power u, an d the eliminating t>rogram element 
jificludes the following program subelcmentg: 

al) first arranging program subelement fo r arranging those certain variables as u 

instances of the variables, each instance being raise d to a power of 1 and all the instance? 

being multiplied together; 
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I a2^ secon d prranping DTOPr»m yubelemept for arranamg exDressi^ns of such an 

j equation from first arrangir f r p rn pram suhelement in a form 

I <nnit;.rvo pe.ratorxnperand><ope ratorxoperan d> <QV^XQj:><or^T\^>. wheye the 

I .mitirrv o perator either + or -. a r .^ ^«ch operator is one of -. or * mMx^^ jtiserted . a 

! nnit»rv onerator in front of the ex p ression if an cxirression dogs RQt already cprnmence 

j tViP unitary operator. 

! rem nvinp program suhelement for r e moving brack ets of e?<prgS9i9R? of such 

j . ar, pq u;ition from the second arra nging program suhelerpent, by pgrfrrmjtiff operation? to 
I Tender brackets ■^i. perflnous. in c luding multiplying terms insjde flnd outsids l?racltets, and 

I discarding re«mlting sup erfluous brackets: 

j a4> sub stituting program subeleme n t fnr substituting operators of expressions Qf 

I such an equatjpn from the removing proar a rn suhelement wherein the ,snb?^tuting of thg 

I operators subs ti tilths ail + o pftratoTs with a string +1 * and all - operators with a string -\*\ 

j aS') converting propram subelement for conv e rting numerical terms of exp^essto^S 

qf such an eq uation from the substituting program subelement into an expotiential format 
■[unsi pned mimherlere-signlfunsigned e xponent!, wherein eFe-signirunsigncd e?^ponent1 
for a numerical term represents a Quantitv 1 0 raise d to a power Fe-signirunsigned 
exponent] multiplied bv a number represente d bv iunsigned number], such tliat 
.[unsigned number] ele-sipnl [unsign ed exponenti equals the numerical term, funsigned 
number! bein^ an n-digited number com prising only digits, n being a prefixed integer 
preater than Q. [e-signl being a sign of the expo nent, [unsigned exponent] being an 
m-digited number, m being a prefi xed integer greater than Q; 

a6) sorting program subelement for sorting oper ands of tenyis in expressions of 

such an equation from the converti ng? program subelement. wherein the sorting of the 
operands arranges the operands into ascending or der according to a certain Standardised 
value sequence: 

a7^ combin in g program subelement for combi ning terms of expressions of such an 

equation from the sortin g program subelement ha ving matching variable-groups, wherein 
the combining of the terms includes combining the matching v ariable-croup terms into a 
single term: and 
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a8^ third rear rair ffing program subelement f o r re ar ra n gi n g terms of expfessions of 
^^iich an eq uation from ih e^ combini np program subelement. wherein the rearranfflns of the 
term<; arranges the term^ into an ascen ding order according to value?; of their respective 
variflhie- ^oups. wherein substeps aH thron& h a81 reduce sxich an equation tQ a form: 

wherein L and are algebraic expressip rfs and not solelv numerical vahies, and k={l\2} 
jpdicate one of said sets that said equat iop is derived from: 

and 

a comparing p rogram element for comparing, for each of said unknowns, a fir§tjproduct 
(4)t*(r,)2 and a second p roduct (Di'^Q'du wherein the first product is an algebraic fiXpr^g^Q^ and 
the second product is an alpebraic expre ssion, and wherein if said products match for all said 
unknowns said second set of simultaneous linear algebraic equations is equivalent to the first set 
of simultaneous linear algebraic equations, and thereby is a proper representation of the physical 
Ry5;te m. wherein the ehminating said unknowns by the eliminating program e teffient enables tfae 
comparing bv the comparing program element to determin e if the products match without 
determining numerical values for the unknowns and without performing a matq?^ inversion, 

8, (currently amended) The computer program of claim 7 fiirther comprising; 

a program clement for recasting said algebraic expressions into a fomi of one or more 
token pairs arranged sequentially in a string, each said token pair comprising an operator 
followed by an operand-j-attd 

a pr o gram clement fo r reducing said strings in accordajiee with a set of prcdctcimincd 
simplifying rules t u obtain reduced expressions; and 

wherein said eliminating p rogram element fo r eliminating operates on said r educed strings 
reduces the strings to the form fls^h Xs=(rih i n accordance with a set of predetermined operations. 



! 9. (currently amended) The computer program of claim 8 wherein said program clement fo r 
nUmitl^nri ^^ g pr i- fr tw Tifi thr, pfftHfltc r mtncd operations o f the reducin g of the strings to the form (lt,h 
Xi^ (r^)k comprises : 

arranging the token pairs into subgroups/;- 
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I ^ orrangiug tiic operand lo kcm in auch n subg ro up in a ccrtaio order, di u cby p f oduciog 
ordered opcraoda; 

iL Ju c iiis tXi c oiJ i K i j np r mni- """""H ' ln'i i'n "'"'''^ eonatonL; and eliminatin g 
miublu o r uppujitC' cfTLCt to fonn icducad aubfer o ups; and 

cox u o lIJalin& o ne o r move multiple iftatancco of hUuIlai ' sub5roup.i> l u p i oduoo Q r &duced 

string. 

10-14. (canceled) 
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